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1. Introduction 


The purpose of this document is to describe a specific safe working method which 
will be used for grounding activities. It gives details of how the work will be carried 
out and what health and safety issues and controls are involved. 


1.1. Reference Documents 
e Electrical Works- Risk assessment 
e HSE plan 
e Method statement for cable laying 


2. Construction SCOPE of Work 


e Under and Above ground Earthing 

o Transport to place of installation. 

o Measure and cut. 

o Pull conductor in trench, through ducts, pipe sleeves, conduit stub-ups, 
perforated tray, and ladder rack or through open ended conduit. 
Lay on sand bed or other base. 

o Joint conductors in accordance with standard drawings 

o Make above ground tails secure and adequately protect against 
accidental damage. 

o Perform checks and record. 

o Return unused material to store. 
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e Earth Busbar 

o Provide and install concrete base, supporting steelwork, fixings and 
fastenings according to the details for actual location. 
Tin plate copper base. 
Provide transport from store and unload at the place of installation. 
Install in accordance with standard drawing 
Prepare, prime and finish paint fixings and brackets in accordance with 
specification. 
o Return unused material store. 
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e Connections 

o Provide lugs and hardware, stub-ups and fixings, tags and all other 
things necessary for connection. 

o Provide, fabricate, weld and drill earth lug attachment (non-galvanized, 
non-heat treated and non-pressure containing equipment only). 

o Transport from store to place of installation and unload. 

o Where earthing conductor has been left buried, excavate as necessary 
and reinstate on completion. 

o Fit stub-up over conductors where necessary. 

o Connect to equipment, Busbar, earth electrode and the like, as shown 
on standard drawings. Fit tag as required. 
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Secure final length of conductors adjacent to terminations. Seal stub- 


up. Reinstate paving, if necessary. 


Perform checks and testing in accordance with drawing. 


Apply corrosion inhibitor. 
Return unused material to store. 


Manpower requirements 
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Foremen Electrical 
Forman Civil 
Workers Civil and Electrical (As per requirement) 


Equipment and tools requirements 


O 
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Blower for cleaning work area 
Grinders 

Elec. Cuter 

Welding machine 

Drills 

Spanner 

Electrical tools kits 
Measurement tools 

Handel cutter large and small 
Rollers for pulling cables 
Stands for cable drum 

Safety tools 


Forklift or small crane for moving materials (cable drums, cable trays, 


etc...) 


Test measurement tools (Avometer, Megger lkv, Megger Skv, 


Hipotester, etc...) 
Special cable joint tools 
Tools for marking, cable marker and different labels 


3. QC requirements 


a. 


Bonding and Earthing Materials and Methods 


Bonding shall be provided to insure the electrical continuity of Earthing 
circuits, to provide potential equalization, and where necessary, to provide a 
path for the dissipation of static charges. 
Bonds provided for the dissipation of static charges shall have a resistance of 
one megohm or less. 


Bonding and Earthing Conductors 


Hydrocarbon, steam, or other processed lines shall not be used for earthing 
purposes. Unless otherwise specified, bonding and earthing conductors shall 
be bare stranded medium-hard-drawn copper. Where the size is not specified 
elsewhere in this practice, minimum sizes shall be 120mm2 (4/0 AWG) for 
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c. 


underground conductors and 70 mm2 (2/0 AWG) for aboveground conductors. 
Above earth bonding and earth conductors shall be PVC coated green and 
yellow cover. Conductor sizes shall be increased above the minimum sizes if 
required to meet the following: 

o Insure adequate mechanical strength 

o Withstand the thermal stresses of earth fault currents 


Earth return conductors located within cable assemblies, run with cable 
assemblies, or enclosing individual circuit conductors are preferred. When 
specified, common earth return conductors run with underground conduits or 
buried cables are acceptable. 
Earth return conductors located within cable assemblies may be un-insulated 
and shall be of the same material and stranding as the cable line conductors. If 
insulated, color coding shall comply with requirements of the applicable 
regulations. 
Farthing conductor burial depths shall be at least 450 mm (18 in.). Burial 
depths in switch or transformer yards graded with stone shall be at least 300 
mm (12 in.) below the stone. 
If the wiring method is buried cable, common Earthing conductors run with 
the buried cable shall be laid in the cable trenches as far as routing permits. 
If the wiring method is underground conduit, common Earthing conductors 
run with the conduits shall be laid along a formed side of the duct banks. 
Insulated copper conductors shall be provided in the following: 

o Corrosive environments (H2S, acids, caustics, etc.) 

o Highly corrosive soil conditions 

o Installations with close proximity to lead-covered power cables or 

extensive underground piping systems 
o Installations with close proximity to buried metallic structures 
connected to cathodic protection systems. 


Farthing conductors leaving the earth at grade shall be protected as follows: 

o Conductors, except those used for lightning protection and lightning 
arrester earthing, shall be protected by rigid metal, nonmetallic 
conduit, or pipe sleeves, where they extend above grade. Lightning 
protection and arrester earth conductors shall be protected by 
nonmetallic conduit sleeves. 

o Sleeves shall extend a minimum of 150 mm (6 in.) below grade and 
250 mm (10 in.) above grade. 

o Metal sleeves shall be encased in concrete 75 mm (3 in.) thick all 
around. 

o Concrete encasement shall extend 150 mm (6 in.) above grade. 

o Nonmetallic sleeves shall be rigid, heavy-wall, polyvinyl chloride or 
high-density, polyethylene conduit. 

o Sleeves are not required within switch or transformer yards or under 
elevated substations. 


Bonding and Earthing Connections 
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All conductor connections to structures and equipment shall be made above 
earth as follows: 

o Conductors shall be installed in one length between aboveground 
connection points. 

o Single cable lengths shall also be installed between aboveground 
connection points and between Earthing electrodes or taps, on common 
earth return cables. 

o If splices or taps are required on underground runs, they shall be made 
with tool-installed compression connectors, or by brazing or welding. 

o Bolted or screw type solder less connectors or similar mechanical 
connectors shall not be used underground. 

o Splices or taps in underground runs shall be buried. 


On equipment, conductor connections that are regularly disconnected for 
maintenance of the equipment shall be made with bolted or screw type solder 
less connectors. Other connections shall be made by brazing, welding, or with 
connectors that qualify as permanent Earthing connections per standard 
installation drawings 


d. Earths 


All Earths shall have a resistance to earth not exceeding 5 ohms throughout the 
year, considering seasonal variations in soil conditions. Earths for low 
resistance earthed systems shall not exceed 2ohms. 

If permanently installed and located within a reasonable distance of the 
equipment or structure to be earthed, the following may be used as Earthing 
electrodes: 

o Buried Earthing conductors at least 6m (20 ft) long and buried to a 
depth of 760 mm (30 in.). Minimum size shall be 35 mm2 (2/0 AWG). 

o Underground metallic water piping, if buried portion is more than 3 m 
(10 ft) long. 

o Large underground metallic objects in intimate contact with earth, such 
as metallic building frames, pile casings, or concrete encased 
electrodes consisting of reinforcing bars, or copper conductors that are 
part of an underground foundation or footing. These electrodes shall 
provide the conductive equivalent of at least 6 m (20 ft) of electrically 
conductive reinforcing bar, not less than 13 mm (1/2 in.) diameter, or 6 
m (20 ft) of 70 mm2 (2/0 AWG) copper conductor. The thickness of 
concrete encasement shall be not less than 50 mm (2 in.). 

o Artificial made electrodes consisting of driven copper-clad steel rods 
or equivalent. Unless specified otherwise, rods shall be copper-clad 
steel equivalent to Copper weld, with a minimum diameter of 16 mm 
(5/8 in.) and a minimum length of 2.5 m (8 ft). The tops of rod and 
Earthing conductor connections shall be buried at least 450 mm (18 
in.) below grade. An earth well shall be provided for each rod and its 
connector, when specified. Where blocking obstructions are 
encountered at depths less than 2.5 m (8 ft) that prevent vertical 
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installation, trench burial may be used as the placement method, with 
the approval by the Client. 

o If more than one electrode is connected to the Earthing system, the 
electrode spacing shall be at least 3 m (10 ft) apart. 

o Electrodes of different systems shall be bonded together when in 
reasonable proximity. 


Electrode Earthing conductors and connections shall comply with the 
following: 

o An Earthing conductor shall connect the top of each electrode to an 
accessible aboveground connection point. The minimum size shall be 
70 mm2. 

o The connection point may be located on the structure or equipment to 
be earthed, or on a nearby permanent structure, to serve as a tie-in 
point for other Earthing conductors. At tie-in points, conductors from 
electrodes shall be identified with corrosion resistant metal bands to 
facilitate their removal for test purposes. 

o The Earthing conductor shall be connected to the electrode by brazing 
or welding and to the connection points by a bolted or screw-type 
solder less connector. In earth wells, the rod connection may use bolted 
or screw type connectors. 


Substation and Generating Station Earths 
All Earthing electrodes at substations and generating stations shall be 
interconnected by Earthing conductors. 
The design of Earthing systems shall provide protection from step, touch, 
mesh, and transfer potentials at the following areas: 
o Outdoor switchyards and main substations that are supplied by 
overhead lines at utility company voltage 


o Substations adjacent to a utility-supplied switchyard or main substation 

o Generating stations 

o Gas-insulated substations (GIS) 

o Earthing system design shall be evaluated using the guidelines 
presented in IEEE 80, or equivalent regional or national standards. 

o Earthing system design for these areas shall be submitted for approval 
by The Client. 

Earthing Buses 


Earthing buses shall be installed as required and connected to the Earthing grid 
electrode. These buses shall be used for connecting the Earthing conductors 
from several pieces of equipment that may be in the immediate area. 

As a minimum, field-installed Earthing buses shall consist of 19 mm x 38 mm 
(3/4 in. x 11/2in.) copper bars. Tinned copper bars shall be installed in 
locations with H2S or highly corrosive atmospheres. 

Earthing buses shall be mounted on steel columns or structures. 

Equipment earthing buses over 762 mm (30 in.) long shall have two 
connections to the Earthing grid. 
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4. HSE Requirements 


Electrical & Instrument work 


No one shall be allowed to interfere with or work on, or work in the immediate 
vicinity of, any existing electrical installations or equipment without a valid 


permit to work. This applies to both temporary and permanent electrical 


installations and equipment. 


Where it would be required to work in the vicinity of electrical equipment all 


necessary precautions to avoid accidental contact with live conductors, etc. 


would be taken. 


Installation, modification or work in the immediate vicinity of any electrical 
equipment shall only be carried out under full time supervision by a competent 


qualified electrician. 


Only persons under full time supervision by a competent qualified electrician 
shall be permitted inside substations, unless with written permission from the 


Smart Vision’s Representative. 


Electrical tools must be protected by grounding unless double insolated. 
Electrical lighting for use in confined spaces shall not exceed 24 volts. 


Powered hand tools used in confined spaces shall, be air operated. Where this 


is not possible, all such tools shall be equipped with ELCBs (Earth Leak 


Circuit Breakers), and grounding or double insulation. 


All works on electrical equipment shall be in accordance with Smart Vision’s 


PTW procedure. 


The temporary electrical network installed for job would be protected by 
ELCBs (Earth Leak Circuit Breakers) to avoid any accidental contact. 
All E&I equipment in stores, should be safe guarded from fire by placing 


suitable fire extinguishers. 


All panels shall be kept lock in order to avoid theft of small components 


present in the panels. 


Proper rigging shall be ensured during lifting of panels/switch gears. 
Suitable fire extinguishers shall be provided in electrical/instrument panel 


rooms. Preferably CO2. 


Panel rooms shall be kept lock and entry should be prohibited for unauthorized 


persons. 


Excavation permit may be introduced while excavation of trenches for cables 
For excavation in rocky area while using jack hammer ear protection shall be 


provided. 


Unfilled excavated trenches must be provided with warning lights during 


night. 


Area of cable pulling winch & cable drums jacks should be cordoned off / 


guarded. Hands signals shall be used while pulling cables. 


Persons shall be provided hand protection (gloves) while pulling cables 


manually. 


Chemical resistance gloves must be used while plugging the cable entries with 


chemical sealant. 
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Cables in open trenches shall be protected from welding sparks and other 
falling objects by suitable means. 

Signs shall be posted after back filling of cable trenches showing “ELECT 
CABLE UNDER GROUND”. 

Properly insolated ladder shall be used for electrical works. 

Cable insulation scrap shall be removed on daily basis from panels/control 
rooms. 

Do not operate tags shall be placed where required. 

Fire extinguisher shall be provided while filling oil in transformer and 
smoking shall not be allowed in vicinity of oil filling activities. 

Proper LOTO (Lock out/Tag out) procedure system shall be established prior 
to testing/checking/energizing of electrical equipment to avoid any incident. 
It will be preferable that inspection/testing of electrical/instruament equipment 
should be carried out through checklist. 

Heat and smoke detecting system must be functional in substations/G. rooms, 
before energizing the main panel. 

Hazard warning signs should be placed on all live electrical panels. 

“DO NOT TOUCH’ tags should be placed on all switches in order to refrain 
persons touching/pressing etc. 


b. Hand and Power tools 


Correct type, size and weight of tool shall be used for each job. 

Double insolated or grounded tools shall be used for electrical work as 
practical/applicable. 

Screw drivers - A screw driver shall have the correct size of tip to fit the slot 
of the screw. Screw drivers shall not be hammered or twisted with pliers or 
wrenches. Screw drivers shall not be carried in the pockets. 

Hammers - Right kind of hammer shall be selected for the job. Eye protection 
shall be worn when hammering. 

Chisels - Cutting edges shall be kept sharp. Chisels heads that have 
mushroomed shall be repaired. Eye protection shall be worn when using a cold 
chisel. 

Picks and shovels shall be maintained in a serviceable condition. Shovel 
blades shall not be allowed to become blunt, turned, split, or jagged, Pick head 
points shall be kept sharp and heat-treated so that the metal wears down in use 
and does not splinter or chip off. Shafts of picks and shovels shall be kept free 
from cracks and splinters. 

Spanners and wrenches - Right type and size shall be used. Extension on 
spanners and wrenches shall not be used unless the wrenches are designed for 
such use. A pipe wrench shall not be used as a hammer. A wrench (except 
slugging wrenches) shall not be hammered to tighten a bolt. 

Pliers shall not be used as wrenches. It will be ensured that scrap does not fly 
off and cause injury when cutting metal with pliers. Only long handled and 
proper pliers shall be used to cut wire under tension. Pliers with insulated 
handles shall be used for electrical work. 
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Jacks shall be positioned under the center of the load and placed on a solid 
support. Jacks shall be operated slowly. It shall be ensured that no one gets 
under items being picked up. 

Hacksaws - Correct type of blade shall be selected to suit the material to be 
cut. The blade should be set in a hacksaw frame so that the teeth are pointing 
in the forward direction and sufficient tension shall be applied to ensure the 
blade is maintained rigid. 

Power Tools - All portable power tools shall be stored in clean dry conditions. 
Power tools shall not be left lying around the job site where they may be 
damaged. Rotating tools shall be switched off and held until rotation has 
completely stopped before they are set down. Tools shall be disconnected 
before changing bits, blades, cutters, or wheels. All portable power tools shall 
be equipped with guards. 

Grinding Machine - Care shall always be taken to ensure that the grinding 
wheel is free from defect before mounting. 

The proper size and type of wheel shall be fitted to the tool so that the 
maximum permissible periphery speed of the wheel does not exceed the 
maximum speed displayed on the machine. No grinding machine shall be used 
unless the maximum speed is clearly marked on the case. All wheels shall be 
fitted with adequate guards. 


